We have developed a fast, simple, and accurate DNA-based screening method to identify the fish species present in fresh and processed seafood samples. This versatile method employs PCR amplification of genomic DNA extracted from fish samples, followed by restriction fragment length polymorphism (RFLP) analysis to generate fragment patterns that can be resolved on the Agilent 2100 Bioanalyzer and matched to the correct species using RFLP pattern matching software.
1. Prepare a 50 ng/μl dilution of the positive control salmon DNA by combining 8 μl of the DNA stock with 32 μl of sterile, DNase-free water.
Vortex to mix.
The diluted sample may be stored at 4°C for future use. 2. Prepare the reactions by combining the components in the table below in order. Prepare a single reagent mixture for all PCR reactions that will be run simultaneously by scaling up the volumes listed in the 1. Label the 0.5-ml tubes or 0.2-ml strip tubes that are to be used for the restriction digest reactions. Each PCR reaction will be digested with three different restriction enzymes: DdeI, HaeIII and NlaIII. Therefore, for each PCR reaction, label three separate tubes with the name of the PCR sample and the name of the restriction enzyme. 2. Prepare the reagent mixture for the DdeI digestions by combining the components below in order. Prepare a single reagent mixture for all DdeI digestion reactions (plus at least one reaction volume excess) using multiples of each component. Once the PCR is complete, the PCR reactions are treated with restriction enzymes for restriction fragment length polymorphism (RFLP) analysis.
DdeI Digestion Reagent Mixture
Component Volume dH2O, sterile 1.5 μl 10x DdeI Buffer 0.5 μl 10x DdeI enzyme 0.5 μl 7. Vortex the reagent mixture well, then distribute 2.5 μl to the individual reaction tubes that were labeled for NlaIII. 8. For each digestion reaction, add 2.5 μl of the appropriate PCR product to the labeled tubes. All of the test PCR reactions as well as the positive control reaction need to be digested with all three restriction enzymes. 9. Vortex the digestion reactions and then briefly centrifuge the tubes. 10. Incubate all the digestion reactions at 37°C for 2 hours. This incubation can be performed in the thermal cycler. If desired, reactions may be left at 37°C overnight. 11. Transfer the reactions to 65°C for 15 minutes. This step can be performed in the thermal cycler.
12. Add 1 μl of 60 mM EDTA (provided with the kit) to each reaction and vortex well.
1. Prepare the gel-dye mix, place a DNA chip on the chip priming station, and load the mix onto the DNA chip.
2. Pipet 5 μl of DNA marker into the well marked with the ladder symbol and into each of the 12 sample wells on the chip.
DNA marker is provided in the DNA 1000 Reagent Kit in a green-capped tube.
3. Pipet 1 μl of DNA ladder into the well marked with a ladder symbol.
DNA ladder is provided in the DNA 1000 Reagent Kit in a yellow-capped tube.
4. For each of the DNA samples, pipet 1 μl of each restriction digest reaction into one of the 12 sample wells on the chip according to the guidelines in the figure below. Using this approach, wells [1] [2] [3] 
7: Identify the test sample species using RFLP Matcher
The Agilent software application RFLP Decoder may be used to identify the fish species for the test DNA samples based on the fragment lengths produced in the digestion reactions. Refer to the software s help system for detailed information on operating the software and interpreting the display.
8: Representative Results:
An A dialog box will open listing the samples that were loaded on the chip. 4. Select three digestion reactions corresponding to one DNA sample and specify the appropriate restriction enzyme for each sample using the drop-down menus under the Enzyme column. In the figure below, the Enzyme column has been filled out for DNA Sample 1.
Figure 4.
Specifying Restriction Enzyme for each Sample. 5. In the field labeled min peak height as % of lower marker", the default value is 10.0%. If needed, this value may be lowered to identify small peaks that was missed, or raised to discard peaks resulting from non-specific noise in the electropherogram. Click Reintegrate after making any adjustments to the min peak height value. . Species Identification Based on Digestion. 8. In the lower cutoff and match tolerance fields at the top of the screen, you may adjust the default settings to improve the score of the best species match. The lower cutoff value is used to discard any fragments shorter than the length designated in the field. The match tolerance value determines how close in length a fragment must be to the predicted fragment to be considered a match. 9. Repeat steps 4 through 8 for the remaining DNA samples that were included on this same chip. 
Discussion
We demonstrate a simple, fast, and accurate DNA-based screening method for the identification of fish species in seafood products. This powerful method provides reproducible, precise results in less than one working day and it can be implemented in commercial testing facilities due to streamlined protocols and simple setup. It is characterized by the generation of objective data that is analyzed using RFLP Decoder software with an expandable database of experimentally-derived fish species profiles.
With routine implementation, this testing method has the potential to prevent mislabeling of seafood products and assist in maintaining accurate records suitable for compliance with governmental regulations.
